This article introduces a process that can be used by companies to obtain an increasingly precise picture of their supply chain social footprint (negative impacts) and identify potential social handprints (i.e., changes to business as usual that create positive impacts) using social organizational life cycle assessment (SO-LCA). The process was developed to apply to the electronics sector but can be used by companies in any industry. Our case study presents the social footprint of a typical US computer manufacturing company and identifies potential salient social risks and hotspots using generic information about the inputs that are related to a global trade model. The global trade model enables us to map the likely supply chain based on where inputs are usually sourced from by the US electronic computer manufacturing sector. In order to identify material impacts, normalization factors were created and used. Once the material impacts and salient risks are known, it becomes necessary to identify root causes in order to plan actions that will truly make a meaningful change, addressing the issues at stake. The article concludes by establishing a methodology that enables the use of the industry-level impacts and assessment in combination with the organization's own data to calculate company-specific results.
Introduction
Until recently, the primary focus of sustainability assessments was to assess and reduce the harmful impacts or footprint of organizations and product's life cycles. In the last decade, the concept of handprints was created and popularized [1] . It is an innovative and holistic approach to enable the measurement, evaluation, and communication of the environmental and social sustainability positive impacts of products and organizations.
The objective of this research was to present a practical method and process for companies to assess the impact of the changes they make to improve their social impacts (reducing their social footprint and growing their social handprint). Here, we demonstrate the method using generic data but also describe a process where the generic data can be changed with increasingly more specific information available from the company and its supply chain. We start by calculating a typical computer manufacturing company social footprint and identifying salient risks and social hotspots to highlight what could be potential handprint areas. Handprints are the changes that we bring, compared to business as usual, which create positive impacts (reducing our footprint, namely, our own and that of others) [2] . The proposed and applied framework was developed taking in account the broader work of the Net Positive Project, chaired by Business for Social Responsibility (BSR), Forum for
Materials and Methods
The method developed for social net positive assessment starts with building an in-depth understanding of a company social footprint. These initial steps consist of an industry supply chain materiality and footprint assessment, a company supply chain hotspots and baseline assessment and baseline refinement as showed in Figure 1 . They may also contribute to a human rights' due diligence process [25] .
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The method developed for social net positive assessment starts with building an in-depth understanding of a company social footprint. These initial steps consist of an industry supply chain materiality and footprint assessment, a company supply chain hotspots and baseline assessment and baseline refinement as showed in Figure 1 . They may also contribute to a human rights' due diligence process [25] . In this case study, we will demonstrate the first step and describe the process to achieve the following ones.
Social LCA, SO-LCA and SHDB
Calculating a product social footprint or an organizational footprint follows the same process as conducting a social LCA. There is a specific guidance on organizational LCA (O-LCA) [26] . Which has been adapted for social LCA (S-LCA) [27] . Social organizational LCA (SO-LCA) complements S-LCA by broadening its scope from a product to an organization. It complements existing organizational approaches because it takes a life cycle perspective. From a practical standpoint, it allocates social indicators or impacts to the level of an organization (and its supply chains). The four phases of LCA, goal and scope, inventory, impact assessment and interpretation (as described in the ISO 14040 standard) still apply [27] . The main technical difference between S-LCA and SO-LCA is the need to determine a reference unit in SO-LCA instead of a functional unit (in S-LCA).
To calculate the footprint of an organization, data on purchases (expenditure data) are needed. Sometimes referred to as a social spend analysis, the expenditure data need to be organized and mapped to the supply chain model that will be used. Usually, not all expenditure data are relevant to calculate the social footprint and expenses of certain services (e.g., in the case of accounting or law firms) or fees (e.g., bank fees) can be discarded.
A quantitative approach to S-LCA is best implemented using a social impact database because of the extensive amount of data needing to be collected otherwise. The Social Hotspots Database (SHDB) is the first database for social LCA [28] which invented and demonstrated the benefits of life cycle attribute assessment [29] , using a multiregional input/output (I/O) model, in combination with social risks information, which also developed and applied a fit for purpose impact assessment method. It is the only one to present a consistent country and sector model using a combination of both qualitative and quantitative indicators. In this case study, we will demonstrate the first step and describe the process to achieve the following ones.
A quantitative approach to S-LCA is best implemented using a social impact database because of the extensive amount of data needing to be collected otherwise. The Social Hotspots Database (SHDB) is the first database for social LCA [28] which invented and demonstrated the benefits of life cycle attribute assessment [29] , using a multiregional input/output (I/O) model, in combination with social risks information, which also developed and applied a fit for purpose impact assessment method. It is the only one to present a consistent country and sector model using a combination of both qualitative and quantitative indicators.
Once mapped to the product system model classification (e.g., Global Trade Analysis Project (GTAP) industries), data can be entered in the software (SimaPro in this case). Life cycle impact assessment can then take place, using either the default impact assessment method available in the SHDB or an adjusted method. Social hotspots and footprint results are calculated and made available by the software. This same analytical approach could be undertaken using other databases or software tools.
The model can then be refined, either by changing where inputs are sourced from (tier 1, 2, etc.), if this information is known, or by changing the risk level, such as when social audits or other such data exist and can support the change.
Goal and Scope
The goal and scope of the first part of this study was to measure the social footprint of a typical US computer manufacturing company and identify its salient social risks (issues such as child labor, freedom of association) and its social hotspots (country specific sectors). The reference (functional) unit used was 1 million dollars of output produced by a US computer manufacturing company.
Life Cycle Inventory
The inventory consists of two main items: The inputs or purchases information used to model the company system and the social risk information used.
Company System Model Data
Our starting point for the purchases' information was the US Department of Commerce, Bureau of Economic Analysis (BEA), which releases detailed "benchmark input/output accounts" for the US economy every five years.
These accounts provide the most detailed data available on the purchases made by businesses in the US economy, in terms of the goods and services of other businesses. These purchases of so-called "intermediate inputs" are what create and structure supply chains.
The most recent benchmark I/O accounts subdivide the US economy into 389 sectors ("industries"), producing 389 different categories of goods or services ("commodities") [30] . This most recent set of data reflects the purchases of commodities by industries during the year 2007. The data were used in a project by the United States Environmental Protection Agency (US EPA) [31] to develop an input/output LCA model of the US economy. We made use of this database in our project.
The electronic computer manufacturing industry corresponds to NAICS Code 334111. From the NAICS documentation: "This US industry comprises establishments primarily engaged in the manufacturing and/or assembly of electronic computers, such as mainframes, personal computers, workstations, laptops, and computer servers. Computers can be analog, digital, or hybrid. Digital computers, the most common type, are devices that do all of the following: (1) Store the processing program or programs and the data immediately necessary for the execution of the program; (2) can be freely programmed in accordance with the requirements of the user; (3) perform arithmetical computations specified by the user; and (4) execute, without human intervention, a processing program that requires the computer to modify its execution by logical decision during the processing run. The manufacture of computers includes the assembly or integration of processors, coprocessors, memory, storage, and input/output devices into a user-programmable final product."
The data from BEA show this sector purchasing 171 different intermediate inputs (the output of other businesses). They further specify the value spent on each of these inputs in order to produce a given amount (say $1000) of product (e.g., computers), where the value reflects the revenues to the companies in this sector, and does not include other margins such as transport, wholesaling, and retailing. The total value of these purchased intermediate inputs to produce $1000 of output is $448.
We rank-ordered the 171 purchased inputs to US computer manufacturing and identified the 63 inputs that collectively represent 99% of the total expenditure. The lowest expenditure value among this set of 63 is just 18 cents per $1000 of output. The purchasing amounts for each of these 63 inputs were then used as the basis for the subsequent analysis.
The US I/O tables do not specify the countries from which these purchased inputs were sourced. For this information, we made use of the detailed trade data provided within the GTAP database [32] . This database divides the economies of each of its countries and regions into a total of 57 sectors. Companies producing computers are contained within the GTAP sector "electronic equipment", which manufacture "office, accounting, and computing machinery, and radio, television, and communication equipment and apparatus." The purchases of intermediate goods by this sector thus are specified as coming from specific sectors in specific countries. We mapped the purchased inputs by the detailed US BEA computer manufacturing sector to the appropriate sector within the GTAP database (This is showed in the supplementary material provided). The 63 detailed inputs corresponded to a set of 24 GTAP commodities. And for each of these 24 GTAP commodities, the GTAP database provided an estimate of the trade shares for purchases by the US "electronic equipment" sector. We eliminated trade shares of less than 0.04% for a single commodity. That is, if the commodity was sourced from multiple countries, we included all sourcing countries whose share of supply for that commodity was equal to or greater than 0.04%. Several of these inputs are purchased virtually entirely from other businesses in the US. Here, examples include providers of construction services, but many others are sourced from a large number of countries. The commodity with the greatest number of source countries was "electronic equipment," for which there were 29 source countries at or above 0.04% of supply, including supply from within the US. All told, the 24 commodities correspond to a total of 101 country-specific sectors supplying computer manufacturing in the US.
We completed our model of the global supply chain for the US computer manufacturing sector as follows: A process was created, which made purchases of 63 different inputs, corresponding to 99% of the expenditure, within the detailed BEA database. Then, each of these inputs was modeled as coming from one or more countries, with trade shares specific to that GTAP commodity into the US electronic equipment sector based on GTAP data. These purchased inputs link to country-specific sectors in the social hotspot database, and this provides for social life cycle assessment of the supply chain for US computer manufacturers.
Social Risks Information
As already noted, we used the social hotspots database in the SimaPro software to conduct the first assessment steps of this study.
The social hotspots database is designed to be a modular system, which includes four main components:
1.
A trade or supply chain model, such as a global input/output model (we used GTAP V7 here);
2.
A worker hours model; 3.
Data on social risks and opportunities; 4.
An impact assessment method (social hotspots index).
Technically, the SHDB is an extended input/output life cycle inventory database, providing a solution to enable (1) the modeling of product systems and (2) the initial assessment of potential social impacts. The SHDB contains data for 57 different sectors, in each of 244 countries and territories. Thus, there is social risk data for 13,908-unit processes in the database, 6441 of which are accessible using the SHDB in SimaPro V3. Social impact databases use life cycle attribute assessment [29] to quantitatively relate risks or impacts to the full supply chain scope. Here, the assessment calculates the percentage of a supply chain activity variable, which possesses an attribute of interest. The preferred but imperfect attribute of interest in social LCA is worker hours, because it is a good indication of a business' supply chain presence intensity. The worker hours by country and sectors were calculated by dividing the payment of wages by the country and sector (supplied by GTAP) by the average wage by country and sector (information compiled by SHDB).
The SHDB provides information on 18 social impact subcategories (as shown below in Figure 2 ) and over 155 different indicators. The risk data address five main impact categories: Labor rights and decent work, human rights, health and safety, governance, and community in line, with major social responsibility references. The impact categories represent a grouping of the impact subcategories. The SHDB project draws upon hundreds of data sources, ranging from the International Labor Organization, the World Health Organization, the US Department of Labor and State, the World Bank, and more. The SHDB provides information on 18 social impact subcategories (as shown below in Figure 2 ) and over 155 different indicators. The risk data address five main impact categories: Labor rights and decent work, human rights, health and safety, governance, and community in line, with major social responsibility references. The impact categories represent a grouping of the impact subcategories. The SHDB project draws upon hundreds of data sources, ranging from the International Labor Organization, the World Health Organization, the US Department of Labor and State, the World Bank, and more. Quantitative statistics and qualitative information by country and sector are used to develop characterization models. These models assign a risk (or opportunity) level to the data (low, medium, high, very high, no data, and no evidence) so that users can identify target areas in their supply chains to verify or improve social conditions. This consistent assessment framework allows risk comparison to be made between countries and sectors.
Impact Assessment
In order to aggregate impacts for the entire supply chain and to help highlight potential hotspots, The SHDB includes a life cycle impact assessment method shown in Table 1 . Considering the risk characterizations contained across the entire database, a weighting that represents the relative probability of an adverse situation to occur was developed. Relative probabilities are expressed in relation to the medium risk level. This weighting augments or lower the number of workers hours depending on the risk level. In doing so, it helps identify hotspots or country specific sectors where the risk is elevated and the contribution to total worker hours is important. In the method, subcategories are weighted equally. Thus, the unit used to calculate results is Mrheq, which is the medium risk hours equivalent. Quantitative statistics and qualitative information by country and sector are used to develop characterization models. These models assign a risk (or opportunity) level to the data (low, medium, high, very high, no data, and no evidence) so that users can identify target areas in their supply chains to verify or improve social conditions. This consistent assessment framework allows risk comparison to be made between countries and sectors.
In order to aggregate impacts for the entire supply chain and to help highlight potential hotspots, The SHDB includes a life cycle impact assessment method shown in Table 1 . Considering the risk characterizations contained across the entire database, a weighting that represents the relative probability of an adverse situation to occur was developed. Relative probabilities are expressed in relation to the medium risk level. This weighting augments or lower the number of workers hours depending on the risk level. In doing so, it helps identify hotspots or country specific sectors where the risk is elevated and the contribution to total worker hours is important. In the method, subcategories are weighted equally. Thus, the unit used to calculate results is Mrheq, which is the medium risk hours equivalent.
The SHDB provides us with three types of results: The social footprint, social hotspots, and salient risks results.
The social footprint result consists of the purchase supply chains total Mrheq. While this could be useful for comparing a specific company risks against a typical company, it is not relevant for the present study. However, it is helpful to identify which of the purchases supply chains contributes most to the overall risks (or Mrheq) and which of the impact categories have the highest associated Mrheq.
The social hotspots are the individual production activities/countries which contribute most to the risk (overall, by impact category or subcategory).
The salient social risks are the social impact subcategories that account for a greater share of the overall risk.
Normalization
All supply chains have at least some risks in all categories, however, each process is different in its risks (e.g., rice in China vs. rice in Bangladesh vs. wheat in the US, etc.) and each supply chain has different levels of output from each process. In this context, it can be difficult to identify which risks are most important, however, one way is with normalization.
As defined in ISO Standard 14044, normalization is a process to calculate the magnitude of the results of impact category indicators, relative to some reference information. The characterized results of each impact category are divided by a selected reference value, which brings all the results on the same scale.
The reference system can be:
1.
The total inputs and outputs for a geographical given area over a given reference year (e.g., the impact of the US economy last year); 2.
The total inputs and outputs for a geographical given area over a given reference year on a per capita basis (e.g., the impact of an American last year).
Normalization can be helpful in interpreting social LCA results, providing and communicating information on the relative significance of the impact category and subcategory results. The normalized results are easier to understand because they compare the results obtained. In our case, we are using method one, where we compare the US computer manufacturing company with all other US industries' supply chain impacts for the reference year.
•
A normalized risk > 1 means a greater than average risk per dollar. • A normalized risk < 1 means a lower than average risk per dollar.
Higher normalized risk means higher leverage and the opportunity to make a difference
Results

The Social Footprint
The social footprint result represents the total medium risk hours equivalent associated with all the inputs to the product system for each impact category. This is calculated, as stated in the methodology section, by combining the information on dollars spent, and labor intensity, and by multiplying it by the risk level factor for each indicator. These are supply chain results and as such involve the entire supply chain of the input or component. The indicators are aggregated using the impact assessment method to provide the results by impact category and subcategory. In the method used, the impact categories are weighted equally.
The computer storage device reader's supply chain and the computer manufacturing's supply chain are the two components supply chains contributing most to the total social footprint for each impact category. Figure 3 also shows that most of the risk is concentrated in the labor rights and decent work and health and safety impact categories. On Figure 4 , we see the percentage of contribution of each component's supply chain by impact subcategory. In addition to the supply chains of computer storage device readers and computer manufacturing, we can see that the supply chains of communication and energy wire and cable, as well as the computer terminals and other peripheral equipment, are important contributors to the overall social footprint. The contribution varies slightly by impact subcategory, but mostly represents a similar share for each component supply chain. The components supply chain, with a smaller contribution, has greater variation in terms of risk contribution by impact subcategory. For instance, "company and enterprise management" in dark grey at the bottom of the figure has some significant contribution to the overall risk of inadequate social benefits, but very little contribution to forced labor risks. 
Social Hotspots
Social hotspots are the product system 'country-specific sectors (CSS)' (supply chain production activities) that contributes the most to the social risks overall, by impact category or subcategory. In this study, we have decided to focus on components, therefore we are not pointing to services hotspots.
Overall, Figure 5 shows that electronic equipment (China), machinery and equipment (China), electronic equipment (Myanmar), and chemical, rubber, and plastic products (China) are the component production activities contributing most to the risks for US computer manufacturing companies. On Figure 4 , we see the percentage of contribution of each component's supply chain by impact subcategory. In addition to the supply chains of computer storage device readers and computer manufacturing, we can see that the supply chains of communication and energy wire and cable, as well as the computer terminals and other peripheral equipment, are important contributors to the overall social footprint. The contribution varies slightly by impact subcategory, but mostly represents a similar share for each component supply chain. The components supply chain, with a smaller contribution, has greater variation in terms of risk contribution by impact subcategory. For instance, "company and enterprise management" in dark grey at the bottom of the figure has some significant contribution to the overall risk of inadequate social benefits, but very little contribution to forced labor risks. On Figure 4 , we see the percentage of contribution of each component's supply chain by impact subcategory. In addition to the supply chains of computer storage device readers and computer manufacturing, we can see that the supply chains of communication and energy wire and cable, as well as the computer terminals and other peripheral equipment, are important contributors to the overall social footprint. The contribution varies slightly by impact subcategory, but mostly represents a similar share for each component supply chain. The components supply chain, with a smaller contribution, has greater variation in terms of risk contribution by impact subcategory. For instance, "company and enterprise management" in dark grey at the bottom of the figure has some significant contribution to the overall risk of inadequate social benefits, but very little contribution to forced labor risks. 
Overall, Figure 5 shows that electronic equipment (China), machinery and equipment (China), electronic equipment (Myanmar), and chemical, rubber, and plastic products (China) are the component production activities contributing most to the risks for US computer manufacturing companies. 
Normalization
Without a comparison it is difficult to understand what opportunity for change or responsibility a sector has regarding an impact category or subcategory. Which social issues are more salient than others for an industry?
In order to identify the most salient issues, we compared the results for the US computer manufacturing sector to the total US economy inputs and outputs. This enabled to zoom in a few subcategories for which the impact of the US computer manufacturing sector is greater compared to the average risk per dollar. These salient risks are: Toxics and hazards, improved sanitation, high conflict, gender equity, excessive working time, and child labor. We decided to focus on toxics and hazards and child labor to demonstrate the next steps of the handprinting process, because they were both issues for which the electronics industry which had a greater leverage and there where known programs to address both. On Figure 6 , we can see the normalization for each impact subcategory and the two salient risks selected circled in red. 
Social Hotspots of Salient Risks
In order to find out where to investigate the issues of child labor and toxics and hazards further, we identified the social hotspots. For both salient risks, the social hotspots were the same: Electronic equipment (China) and electronic equipment (Myanmar).
In summary, we completed the first step of the handprint creation process, namely, the footprint assessment and the hotspots and salient risks identification. We would need to use company specific expenditure data and collect site-specific information to refine the baseline, which would be the next iteration here.
We focused on child labor and toxics and hazards and their hotspots to illustrate the following steps of the process. For child labor, we decided to focus on the electronic equipment in China hotspot, as this was the most significant one.
Discussion and Handprint Creation
Root Causes Identification
In this project, we used the literature to zoom in on some of the root causes and business touch points regarding the salient risks and social hotspots identified in order to demonstrate the method. An in-depth exploration of root cause evaluation methods would be warranted in further studies.
Regarding child labor in China, we identified the following root causes from the literature [33] : Poverty, migrants, the hukou system, and education and work programs.
A few business touch points (relationships or entryway by which a business may have leverage on social impacts) were highlighted. For instance, the wages paid to workers by suppliers in order to address poverty, working with suppliers to provide equal and fair working conditions to migrants (foreign or from rural China), working with suppliers to ensure that training programs are ethical and do not take unfair advantage of students, and the potential of lobbying the government for opening up the hukou system (where internal migrants to cities do not obtain access to same basic services as locals such as schools or healthcare).
Regarding toxics and hazards, chemical exposure is responsible for the impact [34] . For example, the use of lead, mercury, cadmium, and beryllium, as well as hazardous chemicals, such as brominated flame retardants. Regarding this issue, the touch point is the suppliers with whom alternatives must be found for the toxic substances used.
Social Handprint Calculation and Results
In order to create a social handprint, a change must be planned and implemented. In this section we will demonstrate how the calculation can be done. Figure 7 illustrate the steps, once we have refined the baseline and identified root causes that we have decided to address. 
Social Hotspots of Salient Risks
Discussion and Handprint Creation
Root Causes Identification
Social Handprint Calculation and Results
In order to create a social handprint, a change must be planned and implemented. In this section we will demonstrate how the calculation can be done. Figure 7 illustrate the steps, once we have refined the baseline and identified root causes that we have decided to address. For our example, based on discussion with colleagues from the industry, we estimate that for a supplier, a US computer manufacturing company purchases may account for 5-25% of their sales. We use the mid-range of 15%. For our example, based on discussion with colleagues from the industry, we estimate that for a supplier, a US computer manufacturing company purchases may account for 5-25% of their sales. We use the mid-range of 15%.
Therefore, reducing risk, from very high to low, will:
• Reduce US brand owner's total supply chain social footprint significantly; • Reduce the total supply chain child labor risk (footprint) by 45%; • Reduce the total supply chain tox/haz risk (footprint) by 28%; • Create a social handprint, by causing positive change both in the footprint of the brand owner and in the footprint of other companies.
Handprint refers to the change in risk-hours vs. business as usual (BAU), within and beyond the brand owner's footprint.
Since the brand owner purchases 15% of sales, then the total change in risk hours achieved applies to the following:
where W is the full worker-hours for the risk reduction handprint, FPRH is the footprint risk hours, i.e., the amount of risk hours in the brand owner's footprint that are affected by the change, and f is the fraction of the affected process's output which is purchased by the brand owner. In our example, f = 0.15.
To demonstrate the handprint calculation method, we made the hypothesis that there are already program(s) in place that are resulting in changes which are dramatically reducing the risk of child labor and toxics and hazards at supplier's site(s) in China. Figure 8 summarizes the handprint calculation process. Therefore, reducing risk, from very high to low, will:
where W is the full worker-hours for the risk reduction handprint, FPRH is the footprint risk hours, i.e., the amount of risk hours in the brand owner's footprint that are affected by the change, and f is the fraction of the affected process's output which is purchased by the brand owner. In our example, f = 0.15. To demonstrate the handprint calculation method, we made the hypothesis that there are already program(s) in place that are resulting in changes which are dramatically reducing the risk of child labor and toxics and hazards at supplier's site(s) in China. Figure 8 summarizes the handprint calculation process. Figure 9 illustrates the calculation of the footprint reduction and the handprint creation in medium risk hours equivalent for the entire supply chain of US computer manufacturing. Progress is significant, and the footprint is greatly reduced. For instance, the child labor footprint is reduced by almost 50% and the toxics and hazards footprint is reduced by 25%. Because of the influence of the programs improving conditions in other supply chains, a sizable handprint is also created. Figure 9 illustrates the calculation of the footprint reduction and the handprint creation in medium risk hours equivalent for the entire supply chain of US computer manufacturing. Progress is significant, and the footprint is greatly reduced. For instance, the child labor footprint is reduced by almost 50% and the toxics and hazards footprint is reduced by 25%. Because of the influence of the programs improving conditions in other supply chains, a sizable handprint is also created. 
From a Typical Company to a Specific One
In this project we have used generic information to estimate the footprint of a typical US computer manufacturing company. How can a company use the industry-wide assessment as a starting point and what are the steps needed to make it company-specific?
A company's supply chain is shaped by how much the company purchases from which suppliers in which sectors in which countries, and then by the same details for these first-tier suppliers, and so-on. An initial social footprint assessment for Dell would work with data on Dell's direct purchases of goods and services from its suppliers, with additional supplier breakdown by country if possible.
Thus, the first step is to refine the purchases. Both the purchased amount and the location of where the purchases are coming from can be updated. Here, this process can be explained in three steps:
1. Modify the purchases amount and country trade share of the existing industry model; 2. Become more ambitious and even more specific, i.e., start from internal expenditure data; 3. Obtain the information of the next supply chain tier from suppliers.
The second step would be to make use of social audit data or additional sources to change the risk level associated with indicators and impact subcategories when relevant. When risks are efficiently managed, the risk level can be lowered. If not, risks are more elevated than the SHDB captures, and they can be heightened. This will require the compilation of social audit data by "subcategories" or issues, by location, and by suppliers/purchases or input type.
Therefore, the bulk of the efforts to move from an industry-wide assessment to a company specific one are about data management. This consists of finding the correct data, formatting it, or mapping it to the modeling system required to produce the assessment, and calculating the updated results.
The updated results can then be compared to the ones obtain from the industry assessment. This will enable the elucidation of how the company is positioned in comparison to the industry average.
Another action that can be taken is to compile the information about existing programs that are creating social changes in the supply chain, documenting these programs and start calculating how they may reduce the company supply chain's social footprint and increase its social handprint. 
Conclusions
From a Typical Company to a Specific One
1.
Modify the purchases amount and country trade share of the existing industry model; 2.
Become more ambitious and even more specific, i.e., start from internal expenditure data; 3.
Obtain the information of the next supply chain tier from suppliers.
Another action that can be taken is to compile the information about existing programs that are creating social changes in the supply chain, documenting these programs and start calculating how they may reduce the company supply chain's social footprint and increase its social handprint.
Conclusions
This case study has demonstrated the process and outcome of a social organizational life cycle assessment focused on a typical US electronics industry company and its supply chain.
We have calculated the social footprint of a US computer manufacturing company from generic information and identified the salient social risks and social hotspots. The results are summarized in Table 2 . The social footprint shows the greater impact of the electronics industry on labor rights and decent work and health and safety. Overall, electronic equipment (China), machinery and equipment, (China), electronic equipment, (Myanmar), and chemical, rubber, and plastic products (China) are the production activities contributing most to the risks for US computer manufacturing companies. This study has demonstrated the first step of a handprint assessment and has described the following ones. Our research shows that we can apply social LCA to quantitatively evaluate the impact of changes made to improve social conditions. We have illustrated the calculation process throughout. In addition, we have specified how to go from an industry level assessment to a company-specific one.
Some of the limitations of this research relates to the models and data used. For instance, we had constraints related to the number of sectors available in the input output model and year results available from the US BEA data.
The activities that would need refinement in other projects would be as follows: (1) The refinement of the root cause assessment and the development of a practical approach and guidelines; (2) the development of a database of root causes from the academic literature by issue, country, and, if relevant, economic sector; and (3) guidance on how to validate the positive impact (outcome and impact, e.g., what criteria should be used and defined and what type of verification would be needed).
This study represents an example of the process and requirement to assess a company-wide social footprint and also how to create and measure social handprints. The normalization method implemented is a useful guide to the interpretation of the results and enable to focus on the salient risks where the industry has a greater potential for improvement. 
